The researches of and of and his collaborators have shown beyond question that B. botulinus is widely distributed in the soil and that its presence therein can be proven by testing the toxicity of mixed cultures made in a peptic digest medium.
largely in its high buffer content and that equally good results may be more easily secured by our method.
While our first lots of meat mash medium were sterilized in the Arnold sterilizer we later found that sterilization in the autoclave at 20 pounds for thirty minutes was equally effective providing the glucose (15 per cent aqueous) was separately and similarly sterilized and then added in quantity sufficient to make a final concentration of 1 per cent. Sterilization in the autoclave of meat mash medium containing glucose always produced a dark colored product of inferior quality for bacterial growth.
Having found in these experiments certain conditions satisfactory for the detection of tetanus and botulinus toxins in soil cultures to which these organisms had been added we next proceeded to retest with meat mash medium in the constricted tube some of the same soil samples which in the earlier tests had all failed to reveal toxic filtrates, and were gratified to learn that a large majority contained either B. botulinus, or B. tetani, or both.
TECHNIC
The technic followed was similar to that already described in our first paper (1922) except that the soil inocula were not weighed but were measured upon a sterile spatula holding about one gram. Following incubation at 37°C. for two or three days, the cultures were filtered through small (2 by 2' inch) Berkefeld or Mandler filters. The meat particles of the medium did not interfere with filtration. Sterility and toxicity tests were conducted as described in our first paper. In typing botulinus filtrates we used three guinea pigs, all of which were injected with a certainly lethal dose of toxin. One served as an unprotected control and each of the others, received either type A or type B antitoxin. The one that survived indicated the type of toxin tested. It is unnecessary to present our protocols upon these tests for the method is well known (see Hall, 1922) .
RESULTS
In the case of samples 8 and 15, it was found that all three test pigs died of botulism. This finding suggested the following possibilities: first, that the antitoxin used was too weak, second, that both types A and B were present, or third, that a type other than A or B might be present. The second was shown to be the correct explanation by tests using the same amounts of filtrate and of both A and B type antitoxic serums as in the first tests; pigs so protected survived while the controls injected with single antitoxins died. These tests also eliminated the first and last hypotheses.
In the case of sample 9 peculiar symptoms in the pig suggested that both tetanus and botulinus toxins were present. Tetanospastic paralysis of the legs indicated tetanus while lack of tone in the abdominal muscles suggested botulism. We had previously performed some fantastic experiments with balanced mixtures of tetanus and botulism toxins in the wild speculation that one might neutralize the other, since the visible symptoms of these two most powerful bacterial poisons are so unlike. Of course neutralization does not occur but the experimental symptoms of both diseases are considerably altered when they are made to occur together, and the alteration is just as above described. There was no difficulty at all in typing this filtrate for botulism toxin, type A, by means of three pigs all protected with tetanus antitoxin, and for tetanus by protecting another series with botulism A antitoxin also.
DISCUSSION
It would be impossible statistically to compare so small a series of examinations with the results based upon the much larger number of samples reported by and by Meyer and his collaborators (1922). If we disregard for the moment, however, the considerable discrepancy in number of samples examined it will be seen that although all of our soil samples were derived from areas at least potentially arable the proportion of toxic cultures was considerably higher than reported by Meyer in any of his series and was only exceeded by the small series of tests made by Coleman (1922) who found that 8 (89 per cent) out of 9 soils from a restricted area in California were toxic. We note also that while B. botulinus type B has been demonstrated mainly in eastern soils 
